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1 Introduction

Last RAN2 meeting discussed [R2-092176] the different positioning methods and its variations to be supported in Rel-9 without reaching any firm conclusions.  This contribution looks at this topic in more detail to try to conclude on this.  
It also discusses the signalling requirements for the different methods to help with the LCS architectural discussions.  
2 Discussion
The following table discusses the different methods and its variations and makes some recommendations on what needs to be supported.  It also provides an overview of the possible signalling requirements for these methods.   More detailed discussions on the signalling requirements can be found in later sections and they are used as an example to understand the signalling requirements over LTE.
Table 1: Different methods covered by the WI

	Method
	UE based
	UE assisted, eSMLC  based
	eNB based
	SUPL

(SUPL signalling itself is transparent to RAN) 

	E-Cellid
	?? Discuss if this needs to be supported.  Impact on the UE is only minimal  and limited to the control plane signalling since this is needed for SUPL.
Signalling requirements
Could benefit from additional information such as more accurate Timing alignment etc. available in eNB.  

	No
	Yes.  
Signalling requirements

Signalling between eSMLC and eNB only.
	Yes.

Signalling requirements 

Could benefit from additional information such as more accurate Timing alignment etc. available in the eNB.  


	A-GNSS
	Yes.  
Signalling requirements Need assistance information


	Yes
Signalling requirements Need assistance information
	No
	Yes.  
Signalling requirements Need assistance information

Could be provided over SUPL  or by LTE network

	OTDOA
	Yes?

Discuss if this is to be supported  as UE needs quite a lot of assistance information  
Signalling requirements 

Hearability signalling to eNB and assistance information to the UE. 
	Yes.  
Signalling requirements Hearability signalling to eNB. Assistance information is only needed in the eSMLC.
	No
	Yes.  
Signalling requirements 

Hearability signalling to eNB.

UE needs assistance information for UE based.  


2.1 Discussion on signalling requirements for each of the methods:

The discussion below looks at the signalling possibilities and requirements for the different methods (including variations).    The intention here is not to discuss what is needed but simply to use this as an example study to understand the possible signalling requirements for now and the future.  
2.1.1 E-Cellid

2.1.1.1 E-Cellid -> UE based:

The network (eNB) has additional information which will help provide better accuracy.
If this is to be provided, then there are three options to signal it:

1) eSMLC query this of the eNB first and then provide it to the UE as part of the location reporting request

2) UE query the information directly off the eNB using RRC

3) UE query the eSMLC and eSMLC get the info from the eNB to provide to the UE

2.1.1.2 E-Cellid-> eNB based:

The generic signalling mechanism proposed from the email discussion with eSMLC and eNB as the protocol end points should be able to meet this requirement.  
The information from the eNB can take the form of the position information itself or it can provide the necessary information and have eSMLC perform  the calculation.

In terms of signalling, the MME is involved at least to identify the UE, and the eNB the UE is located in. 

2.1.1.3 E-Cell-id-> SUPL:

This is similar to the E-Cellid-> UE based.  With SUPL, however if additional information is needed from the eNB, one does not need to consider the possibility of SUPL server providing the information directly to the UE as part of the location request.  This then leaves the following signalling options:

1) UE query the information directly off the eNB using RRC

2) UE query the eSMLC and eSMLC get the info from the eNB to provide to the UE

2.1.2 AGNSS

2.1.2.1 A-GNSS->UE based:

This falls under the generic signalling proposed already.  UE needs assistance information from the network.  This can be provided:

1) as part of the location reporting procedure either on request from the UE or included in the location request message itself.  This is covered already in the generic flow model.

2) eNB broadcast the information.

One additional point to consider is that the eSMLC may need to get some information such as the rough location of the UE from MME.
This may need communication only between eSMLC and MME or between eSMLC and eNB.  
If latter, it introduces some requirements on the signalling between the eSMLC and eNB similar to the E-Cellid for eNB case in involves MME to look at the UEid and perform eNB selection. 

2.1.2.2 A-GNSS->UE assisted, eSMLC based:

This is also exactly the same signalling flow as with A-GNSS->UE.  The only difference is that the information sent from the UE is the measurement report rather than the location information.

2.1.2.3 A-GNSS->SUPL:

UE needs assistance information from the network.  This can be provided by one of:

1) directly by the SUPL server as part of the location query
2) broadcast information from eNB 
3) UE may query this off the eSLMC.
2.1.3 OTDOA

2.1.3.1 OTDOA-> UE based:

There are two signalling requirements identified for OTDOA for UE to perform OTDOA position calculation:
· Signalling from eSMLC to the eNB to trigger the hearability (details of this is still FFS in RAN1).  This could be explicit request from eSMLC to eNB on location request or eNB configured to do so periodically.   

· UE needs assistance information from the network and this assistance information is eNB specific. Further, the information could also be dynamic.  This implies that the information needs to be generated at the time of location request.  There are several options for this signalling:
· Each eNB maintains an up to date information and broadcast time offset periodically.
· The serving eNB, collect SFN offset from the neighbouring eNBs via X2 and send down to UE over RRC using dedicated signalling on request from UE.
· eSMLC collect (via MME) all SFN offset from relevant eNBs (periodically or at the time of the location request) and send down to UE when needed over LPP. 

2.1.3.2 OTDOA-> eSMLC based, UE assisted:

This case is similar to the OTDOA-> UE based method except that the UE does not need the assistance information and hence that signalling is not required.  Apart from the hearability signalling, the eSMLC still needs the assistance information to perform the position calculation.   As with the case above, eSMLC collects (via MME) all SFN offset periodically  or at the time of the location request.
2.1.3.3 OTDOA-> SUPL:

For SUPL case, as with other OTDOA, there are two aspects to the signalling – the hearability signalling and assistance data.  
· Hearability signalling (for both UE based and UE assisted): 

· The UE can request it of the eNB directly or through eSMLC on receipt of location reporting request

· Periodic trigger of hear ability by eNB periodically 

· Assistance information (needed only for UE based):

· This could be provided by SUPL server similar to the case where eSMLC was providing it.  But SUPL server would need to collect the assistance information periodically or on location request.  

· UE could request it off the eSMLC.  Again, the eSMLC could obtain the information periodically or on request.  
(For UE assisted, the SUPL server needs this assistance information but that is not considered within the scope of this WI.)
3 Summary and proposal

Proposal 1: It is proposed to discuss and agree on which method is supported in Rel-9 in the following table:

	Method
	UE based
	UE assisted, eSMLC  based
	eNB based
	SUPL



	E-Cellid
	??
	No
	Yes
	Yes (UE based)

	A-GNSS
	Yes
	Yes
	No
	Yes (UE based and UE assisted)

	OTDOA
	Yes?
	Yes
	No
	Yes (UE based and UE assisted)


Note: this does not preclude additional methods such as UTDOA from being considered for Rel-9.

Based on the above discussion, the following signalling possibilities are identified:
1) eNB broadcast assistance information

2) UE query information from eSMLC.   eSMLC may need to obtain the information from eNB.  This can happen at any time independent of location request from eSMLC.
3) UE query information from eNB using RRC

4) eSMLC -> eNB communication possibilities include:

a. command eNB to perform an action (e.g., hearability trigger)
b. request information from eNB (Timing advance, SFN offset etc.)
c.  location request/response messages for E-cellid
Proposal 2: To restrict the number of signalling possibilities, it is proposed to discuss and see if an agreement is possible on the following:
1) Should broadcast information from eNB be supported for A-GPS and OTDOA?

2) Should the possibility for the UE to query eNB directly using RRC be supported?  Or should the UE always go through eSMLC?  This could be for E-Cellid accuracy, OTDOA assistance information such as SFN offset/cell coordinates (especially for SUPL OTDOA) or A-GPS assistance information.  (Note: this is dedicated signalling – broadcast can still be supported and is covered by question 1.  Note also that this will require eNB to verify the UE positioning subscription information) 
3) Should additional accuracy information present in the network for E-Cellid be made available to the UE?  Note that this may impact the accuracy of SUPL E-cellid - although it may also possible for SUPL server to get the information directly off the eNB using eSMLC (TR 23.891).
4) Should the option for eSMLC to query the MME to get rough location information (at eNB level) of the UE be supported or should it always be only between eSMLC and eNB (note that in this case, the MME does the routing to the eNB where the UE is located)?  This could be for example for eSMLC to provide location based assistance information to UE.
Hearability signalling is not included in this list as RAN1 has not fully agreed on all aspects of this yet.  Methods for SFN offset signalling is also not included as no decision is yet made on the necessity of this signalling.

